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Description 

The present invention relates to a method and 
apparatus for electrostatic coating of pharmaceuti- 
cal tablet cores with a dry powder. 

Proposals for electrostatic coating of tablets 
have been made for at least the last thirty years or 
so. For example, GB-1075404 (published in 1967 
and corresponding to BE 649491 A) proposes an 
apparatus for coating tablets in which an atomiser 
is used to spray finely divided particles of a coating 
solution onto tablets in a high potential electrostatic 
field. A hopper supplies tablets to a first stage 
conveyor and a liquid is sprayed onto one face of 
each tablet core as the tablet cores are conveyed 
below a first stage sprayer having an associated 
high voltage grid, and the coating is dried using, for 
example, a first stage infra-red heater. The half 
coated tablets are reversed in a rotating tablet- 
inverting drum and are then conveyed on a second 
stage conveyor below a second stage sprayer hav- 
ing an associated high voltage grid with the other 
side of the tablets uppermost, and then that coating 
is dried again using a second stage infrared heater. 

Various paper proposals (EP-A-0 148 772 and 
WO-A-8 603 993) for electrostatically coating tablet 
cores with a liquid or a dry powder have been 
made but as yet at least in the case of pharmaceu- 
tical tablets there is no recognized electrostatic 
coating method or apparatus that has proved suffi- 
ciently successful to be applied commercially on a 
reasonable scale. While there are rotary tablet 
presses capable of producing pharmaceutical tablet 
cores continuously at a rate of for example 5,000 
tablets per minute, the subsequent coating of the 
tablet cores is most commonly carried out as a 
batch process by applying a liquid coating in a 
revolving drum. 

In order to provide a commercially viable ap- 
paratus or method for coating tablet cores various 
problems must be overcome. It is in many ways 
easier to apply a liquid rather than a dry powder as 
the coating material and therefore, although both 
options have been considered in research, workers 
have favoured the use of liquids. If a dry powder is 
applied then it is harder to obtain adhesion of the 
coating to the core, which is not itself likely to be 
sufficiently electrically conducting, even when the 
powder is electrostatically charged. In order to pro- 
vide a lasting bond between the core and the 
powder, the powder must be transformed into a 
film, for example by melting, but in the case of a 
tablet core, which in many cases will Include or- 
ganic materials, this must not be damaged. Fur- 
thermore an even coating is required and it is very 
difficult to obtain an even coating of powder on an 
electrically insulating tablet core, even when the 
powder is electrostatically charged. 



When liquid coating is used, the coating must 
be dried. Theoretically such drying could in some 
circumstances be carried out at room temperature 
but in commercial practice it is important, for ex- 

s ample because of the rate at which the process 
must be carried out, to heat the tablets and that is 
expensive because of the large input of energy 
required to vapourize the solvent used in the liquid 
coating. Another disadvantage of liquid coating is 

ro that it cannot be used for coating materials that are 
not soluble or suitably dispersible in a usable liq- 
uid, preferably water. 

The electrostatic powder coating of parts is 
known in the prior art For example, US 4 495 217 

rs describes a method for the electrostatic coating of 
items such as busbars, wall panels, dishwasher 
baskets, thumbtacks, braclips and zipper pulls us- 
ing a powder coating material. The items to be 
coated are placed on a heat conductive conveyor 

20 belt, and the powder is sprayed onto the exposed 
surfaces of the parts using an electrostatic spray 
gun. The parts are heated using a radiant heater 
such that the powder on the surfaces of the parts is 
fused. By using the apparatus described, the need 

25 to hang the parts to be coated on J-hooks is 
eliminated. 

US 4 774 102 describes a method for the 
electrostatic powder spray coating of articles, sub- 
strates and parts having electrically conductive sur- 

30 faces. The method enables the use of high charg- 
ing voltages for the spray gun in the spray coating 
of preheated substrates, without the occurrence of 
"cobwebbing". Corona charging may be used to 
charge the powder coating material. Suitable coat- 

35 ing materials for the described method include high 
molecular weight thermoplastic resins and low mo- 
lecular weight thermosetting resins. 

It is an object of the invention to provide an 
improved method and apparatus for coating cores 

40 of pharmaceutical tablets. 

According to the invention there is provided a 
method of coating cores of pharmaceutical tablets 
with a coating material, the method including the 
following steps: 

45 feeding the cores onto a conveying means; 

supplying the coating material to a region 
through which the cores are to be conveyed on the 
conveying means; 

conveying the cores on the conveying means 

so through the region with the cores maintained at a 
different electric potential from the coating material, 
whereby the coating material is attracted to the 
exposed surfaces of the cores to form coatings 
thereon, characterised in that the coating material 

55 is a dry powder and that after the dry powder is 
attracted to the exposed surfaces of the cores to 
form coatings thereon the dry powder is melted to 
convert the powder into fused film coatings se- 
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cured to the cores. 

By placing the cores on a conveying means 
during the charging process, it is found that a 
satisfactory spread of powder over the core can be 
obtained. It is also found that some unevenness of 
distribution is not necessarily serious, even if it is 
important for the final tablet to have a coating of 
substantially constant thickness, because further 
levelling can take place when the powder is con- 
verted into a fused film. Thus the present invention 
enables a desired thickness of coating to be ap- 
plied uniformly over a surface of a tablet core. The 
thickness of the coating will typically be greater 
than 10 um. Although the present invention as 
defined above still involves the input of energy to 
convert the powder into a fused film, the amount of 
energy required can be substantially less than that 
involved in the case where a liquid coating com- 
prising a coating substance dissolved in a suitable 
solvent is applied and the solvent has to be 
vapourised after application of the coating. The 
method also removes the necessity for solvent 
handling and disposal and for batch processing. 

While reference is made throughout the speci- 
fication to "tablets" and the invention is of particu- 
lar application to pharmaceutical tablets of conven- 
tional shape, it should be understood that the term 
is to be interpreted in a broad sense as covering 
also, for example, pellets, capsules or spherules. 

While the method of the invention will generally 
be applied to the coating of tablet cores which 
have not received any coating since being formed 
in a press, it may be used to apply a coating on 
top of an already coated or partly coated tablet 
core. 

The method of the present invention may be 
earned out as a continuous process. In practice 
there are considerable advantages in being able to 
operate the coating process continuously rather 
than as a batch process. 

While there are certain applications, which will 
be referred to later, where it will be desired to coat 
the tablet core on one side only or with at least one 
discontinuity in the coating, it will generally be 
desirable to coat all of the exterior of the tablet 
core. Accordingly the method preferably comprises 
the following further subsequent steps: 

feeding the tablet core onto a conveying 
means with the fused film coatings of the cores in 
contact with the conveying means and with that 
surface of the core that was in contact with the 
conveying means during the above-mentioned con- 
veying step exposed; 

supplying the dry powder with which the cores 
are to be coated to a region through which the 
conveying means passes; 

conveying the cores on the conveying means 
through the region with the conveying means 



and/or the cores maintained at a different electric 
potential from the dry powder whereby the dry 
powder is attracted to the exposed surfaces of the 
cores, and 

s melting the dry powder coatings to convert the 

newly applied powder into fused film coatings se- 
cured to the cores. 

For practical convenience the conveying 
means used during the second coating stage is 

10 preferably not the one used during the first coating 
stage but it is possible to use the same conveying 
means for both coating stages. The powder applied 
during each coating stage will usually be the same 
but it is of course possible to apply different pow- 

15 ders at each stage; similarly the same thickness of 
coating will usually be applied at each stage but 
different thicknesses may be applied, if desired. 

If desired still further coating stages may be 
employed for example to apply powder to sides of 

20 the products, if the sides have not already been 
coated. 

Preferably the conveying means comprises a 
conveyor belt. The conveying means may however 
comprise an inclined static surface or a vibrated 

25 surface along which the cores slide. The friction 
between the cores and the inclined surface may be 
reduced by passing air through the inclined surface 
from the underside. 

Converting the powder into a fused film may 

30 advantageously comprise converting the powder 
into the liquid phase after which it returns to the 
solid phase. 

We have found that the conversion of the dry 
powder into a fused film not only serves to secure 

35 the coating to the core but also provides a means 
by which the distribution of the coating material 
over the core may be made more even. In some 
cases the coating material may have such a low 
viscosity when fused that the coating will distribute 

40 itself evenly over a core but in most cases the 
coating material will be more viscous and the 
method therefore preferably includes the further 
mechanical treatment of the coating to even out the 
depth of the coating over the surface of the core. 

45 The evening out step may be carried out by pass- 
ing the cores under a vibrating plate or a rotating 
roller, the plate or roller contacting and evening out 
the coating on the core. Alternatively the evening 
out step may be carried out by passing the cores 

so under a jet of air, for example an air knife, the 
curtain of air generated as the air knife evening out 
the coating on the core; the air may be heated in 
order to avoid premature solidifying of the coating. 
The dry powder coating is converted into a 

55 fused film by heating, preferably by infra red radi- 
ation, but other forms of electromagnetic radiation 
may be used. Usually the change in the coating 
upon heating will simply be a physical change from 
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a powder to a liquid and then, on cooling, to a 
continuous solid coating, but there are other pos- 
sibilities: for example, the powder coating may 
comprise a polymer which is cured during the 
treating step, for example by irradiation with energy 
in the gamma, ultra violet or radio frequency 
bands, to form a continuous cross-linked polymer 
coating. 

K is preferable to charge the powder to an 
appropriate electric potential, which may be posi- 
tive or negative. The powder is preferably charged 
as it is supplied to the region through which the 
conveying means passes. The charging may be 
carried out using a corona charging apparatus; 
another possibility is to charge the powder 
triboelectrically. One or more electrodes main- 
tained at a selected potential which would normally 
be of the same sign as that of the powder (i.e. a 
positive potential if the powder is positively 
charged and a negative potential if the powder is 
negatively charged) are preferably provided above 
the conveying means in the region to which the 
powder is supplied. The positioning of the elec- 
trodes and the potential(s) at which they are main- 
tained influences the electric field in the region and 
therefore the path of the powder through the re- 
gion. 

The conveying means is preferably maintained 
at a potential which is either earth potential or of 
opposite sign to the potential to which the powder 
is charged. The conveying means may have an 
electrically conducting upper surface on which the 
tablet cores rest. In most cases the cores will be 
made of an electrically insulating material; they 
may be treated prior to application of the powder to 
make them more electrically conducting, for exam- 
ple by moistening the exterior of the core. Such 
moistening facilitates the maintenance of the ex- 
terior of the core at earth potential and thus facili- 
tates the application of the powder to the core. 

The method of the invention is not restricted to 
the use of any particular form of coating material. 
On the other hand, for good results, the dry powder 
preferably has the following physical properties: 

(1) A particle size in the range of I urn to (000 
urn and preferably in the range of 30 urn to 80 
urn; a small particle size enables the powder to 
be evenly dispersed in the region to which it is 
supplied and through which the conveyor belt 
passes. 

(2) A relatively high resistivity in the range of I0 6 
Om to I0 24 Qm and preferably in the range of K) 10 
Qm to 10" Qm; a high resistivity facilitates main- 
tenance of the powder charge but makes it 
harder to charge the powder. 

(3) A viscosity when in the liquid phase of less 
than 500 Pas and preferably less than 75 Pas; a 
low viscosity facilitates even spreading of the 



coating over the surface of the tablet core. 

(4) After conversion to a fused film, a tensile 
strength of more than 0.5 N/m 2 and preferably 
more than 3.5 N/m 2 ; a reasonably strong and 

s tough coating is required in order to protect the 
tablet during subsequent handling up to the ad- 
ministration of the tablet. 

(5) A melting point which lies in the range of 
50*C to !80*C and preferably 60*C to I00*C. 

w With a relatively low melting point less energy is 
required to convert the powder into the liquid 
phase and the risk of damage to the tablet core 
from heating is reduced. The latter point is of 
special importance when the drug in the tablet 
75 core is liable to be damaged if its temperature is 
increased substantially above room temperature. 
Examples of materials which, alone or when 
blended with other materials, meet some or all of 
the five preferred properties listed above can be 
20 found in: polyamides, polyalkenes, waxes, oils, 
polyesters, sugar alcohols, sugars, polyox- 
yethylenes and ethylene vinyl acetate copolymer. 
Examples of suitable sugar alcohols are: sorbitol 
and xylitol. Examples of suitable sugars are su- 
25 crose and lactose. A polyester having properties 
especially suitable for the method of the invention 
is polycapro lactone. 

The materials indicated above may be modi- 
fied by blending other materials with them so as to 
30 improve their physical properties to match more 
closely the properties indicated above. One or 
more opacifiers, for example titanium dioxide, 
and/or colourants, for example aluminium lakes or 
dyes, may also be added to the formulation of the 
35 coating material. 

The materials listed above fall into two cate- 
gories: the water soluble materials (polyox- 
yethylenes, sugars, sugar alcohols) and the poorly 
soluble or insoluble polymeric materials. If a coat- 
40 ing is required to dissolve quickly following admin- 
istration, then a water soluble material will generally 
be preferred whereas if a delayed, controlled or 
modulated release of the drug is required a poorly 
soluble or insoluble polymeric material is likely to 
45 be advantageous. 

An especially preferred sugar alcohol is xylitol, 
while an especially preferred polymeric material is 
a polyester, such as, for example polycaprolactone. 
In both cases, however, it may be desirable to add 
so small quantities of other substances to improve the 
physical properties of the material. 

The invention may be used to apply a coating 
of controlled thickness and may be employed for a 
pharmaceutical tablet containing a drug that is to 
55 be instantaneously released when administered or 
that is to be the subject of controlled or modulated 
release, such control or modulation being achieved 
from the nature of the coating and/or from the 
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nature of the core. Where the desired form of 
release is to be achieved by characteristics of the 
coating, it may be preferred to leave one portion of 
the product uncoated or coated with a different 
material. In the case of a tablet having faces at 
opposite ends connected by a cylindrical side wail, 
the portion that is uncoated or coated with a dif- 
ferent material may be one of the faces of the 
tablet, a small portion of one of the faces or a side 
wall of the tablet. 

As has already been made clear, the methods 
described above have the advantage that they can 
be carried out continuously. They can therefore be 
employed as part of a continuous process for pro- 
ducing coated cores of pharmaceutical tablets. 

The present invention also provides a continu- 
ous process for producing coated tablets compris- 
ing the steps of: 

continuously forming pharmaceutical tablet 
cores on a rotary press, and 

continuously coating the tablet cores by a 
method as defined above. 

The present invention also provides an appara- 
tus for carrying out a method of coating phar- 
maceutical tablet cores as defined above, the ap- 
paratus including: 

a conveying means, 

means for feeding cores onto the conveying 
means, 

a feed for supplying coating material to a re- 
gion through which the conveying means passes, 

electric charging means for electrically charg- 
ing the coating material and/or the conveying 
means and/or the cores such that the potential of 
the coating material supplied to the region through 
which the conveying means passes is different 
from the potential of the cores on the conveying 
means, whereby the coating material is attracted to 
the exposed surfaces of the cores to form coatings 
thereon, characterised in that the coating material 
is a dry powder and that the apparatus further 
indues means for melting the dry powder attracted 
to the cores to convert the powder into fused film 
coatings secured to the cores. 

The apparatus may further include a rotary 
press, wherein the feeding means is operative to 
feed the cores from the press onto the conveying 
means. 

The present invention also provides a phar- 
maceutical tablet when coated by a method as 
described above. 

The invention also provides the use of a dry 
powder having a melting point which lies in the 
range 50*C to 180 *C in a method as herein de- 
scribed. 

The invention additionally provides the use of a 
dry powder consisting wholly or substantially of 
one or more of the materials in the group compris- 



ing: polyamides, polyalkenes, waxes, oils, polyes- 
ters, polyoxy ethylenes, sugars, sugar alcohols and 
ethylene vinyl acetate copolymer in a method as 
herein described, 
s A method and apparatus for electrostatic coat- 

ing of tablet cores will now be described by way of 
example with reference to the accompanying draw- 
ings of which: 

Fig. I is a schematic side view of an appara- 
io tus for coating tablets on one face. 

Fig. 2 is a block diagram of a continuous 
process for manufacturing coated tab- 
lets employing the apparatus of Fig. I, 
and 

ts Fig. 3 is a side view of a coated tablet. 

Hie apparatus shown in Fig. I includes a con- 
veyor belt I which is guided around three idler 
rollers 2 and a drive roller 3 driven by a motor 4 in 
the direction shown by an arrow in Fig. I. A booth 5 

20 is provided enclosing most of the upper run of the 
conveyor belt 1. 

Apparatus for feeding tablet cores to the up- 
stream end (the left hand end as seen in Fig. 1) of 
the conveyor belt 1 outside the booth 5 is pro- 

25 vided, but is not shown in the drawing. The form of 
such apparatus is not part of the present invention. 
A feed for supplying dry powder to the interior of 
the booth above the conveyor belt is also provided. 
In the example of the invention illustrated the feed 

30 comprises an electrostatic powder gun 6 employ- 
ing a single fixed corona electrode 7 mounted at 
the end of the gun barrel 8 and connected to a 
voltage supply 9. A mixture of powder and air is 
fed to the gun barrel from a venturi powder feed 

as 10. 

Suspended from the top of the booth is an 
electrode 11 which is rectangular in plan view and 
extends across the whole width of the conveyor 
belt 1 and a portion of its length. The electrode 11 
40 is connected to a voltage supply 12. Immediately 
below and supporting the conveyor belt 1 in the 
region below the electrode 1 1 is another rectangu- 
lar electrode 18 which is connected to earth. The 
conveyor belt 1 is made of a laminate of polyvinyl- 
45 chloride and aluminium foil with the aluminium foil 
forming the outer layers of the belt and the belt is 
connected to earth. 

An infra red heater 13 and a vibrating plate 14 
are provided over the downstream end of the con- 
so veyor belt. 

In use of the apparatus, pharmaceutical tablet 
cores are fed onto the upstream end of the belt 1 
by a feed and pass along the conveyor with one 
face of the core resting on the belt and the other 
55 facing upwards. Dry powder with which the tablet 
cores are to be coated is sprayed into the booth 5 
by the spray gun 6 which charges the powder to a 
suitable potential (for this example it will be as- 
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sumed that the powder is charged to a positive 
potential). Powder sprayed from the gun 6 enters 
the region between the electrode 11, which is 
maintained at a positive potential, and the conveyor 
belt 1 and electrode 16 both of which are earthed. s 
Thus powder is directed downwardly away from the 
electrode 11 towards the conveyor belt 1 and the 
electrode 18. A coating of powder is therefore laid 
over the conveyor belt and the tablet cores on the 
conveyor belt w 

The tablet cores are then passed under the 
infra red heater 13 which heats the coating of 
powder on the tablets sufficiently to cause the 
coating to melt and form a film coating over the 
upper side of the tablet core. As the tablets are is 
carried beyond the heater 13 they are contacted by 
the vibrating plate 14 which evens out the coating. 
Thereafter, the film coating solidifies. 

!n order to provide a coating on the other side 
of the tablet core (if one is desired), the tablets are 20 
laid the other way up on a further conveyor ar- 
rangement similar to that shown in Fig. 1 and the 
process described above with respect to Fig. 1 is 
repeated. Apparatus for transferring tablets from 
one conveyor to another and for turning them over 25 
in the course of the transfer is already known (see 
for example Figs. 2 and 3 of GB 1 075 404). 

Referring now to Fig. 2, it will be seen that with 
the apparatus and method just described a continu- 
ous production of coated tablets can be provided. 30 
Tablet cores produced for example from a high 
speed rotary press are fed directly to the apparatus 
of Fig. 1 where their upper faces are coated with 
electrically charged dry powder. The dry powder 
coating is then melted by heating, the partially 35 
coated tablets allowed to cool and fed to another 
apparatus of the kind shown in Rg. 1 but with their 
uncoated faces now uppermost Those uncoated 
faces are coated with electrically charged dry pow- 
der, the dry powder coating is melted by heating 40 
and the coated tablet allowed to cool and then fed 
to appropriate packaging machinery. Such a pro- 
cess can operate continously. 

Rg. 3 shows a tablet having an upper face 15, 
a lower face 16, and a cylindrical side wall 17. In 45 
the first coating stage, one of the faces, say the 
face 15, is coated fully and the side wall 17 re- 
ceives some powder coating but not a full coating. 
In the second coating stage the other face 16 is 
coated fully and the remainder of the coating to the 50 
side walls 17 is applied. 

Claims 

1. A method of coating cores of pharmaceutical 55 
tablets with a coating material, the method 
including the following steps: 

feeding the cores onto a conveying 



means; 

supplying coating material to a region 
through which the cores are to be conveyed on 
the conveying means; and 

conveying the cores on the conveying 
means through the region with the cores main- 
tained at a different electric potential from the 
coating material, whereby the coating material 
is attracted to the exposed surfaces of the 
cores to form coatings thereon, 

characterised in that the coating material is 
a dry powder and that after the dry powder is 
attracted to the exposed surfaces of the cores 
to form coatings thereon the dry powder is 
melted to convert the powder into fused film 
coatings secured to the cores. 

2. A method according to claim 1, in which the 
method is carried out as a continuous process. 

3. A method according to claim 1 or 2, including 
the following further subsequent steps: 

feeding the tablet cores onto a conveying 
means with the fused film coatings of the 
cores in contact with the conveying means and 
with that surface of the core that was in contact 
with the conveying means during the above- 
mentioned conveying step exposed; 

supplying the dry powder with which the 
cores are to be coated to a region through 
which the conveying means passes; 

conveying the cores on the conveying 
means through the region with the conveying 
means and/or the cores maintained at a dif- 
ferent electric potential from the dry powder 
whereby the dry powder is attracted to the 
exposed surfaces of the cores, and 

melting the dry powder coatings to convert 
the newly applied powder into fused film coat- 
ings secured to the cores. 

4. A method according to claim 3, in which the 
conveying means used during the second 
coating stage is not the one used during the 
first coating stage. 

5. A method according to any preceding claim, in 
which the conveying means comprises a con- 
veyor belt 

6. A method according to any preceding claim 
including a further mechanical treatment of the 
coating to even out the depth of the coating 
over the surface of the core. 

7. A method according to claim 6, in which the 
evening out step is carried out by passing the 
cores under a vibrating plate or a rotating 
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roller, the plate or roller contacting and evening 
out the coating on the core. 

a A method according to claim 6, in which the 
evening out step is carried out by passing the 
cores under a jet of air. 

9. A method according to any preceding claim, in 
which the powder is electrically charged. 

10. A method according to daim 9, in which the 
powder is charged as it is supplied to the 
region through which the conveying means 
passes. 

11. A method according to claim 9 or 10. in which 
the charging is carried out using a corona 
charging apparatus. 

12. A method according to any preceding claim, in 
which one or more electrodes maintained at a 
selected potential are provided above the con- 
veying means in the region to which the pow- 
der is supplied. 

1a A method according to any preceding claim, in 
which the powder has a particle size in the 
range of I urn to I000 urn. 

14. A method according to any preceding claim, in 
which the powder has a relatively high resistiv- 
ity in the range of 10* to 10 2 * 0m. 

15. A method according to any preceding claim, in 
which the powder has a viscosity when in the 
liquid phase of less than 500 Pas. 

16. A method according to any preceding claim, in 
which the powder has, after returning to the 
solid phase, a tensile strength of more than 0.5 
N/m 2 . 

17. A method according to any preceding claim, in 
which the powder has a melting point which 
lies in the range of 50 * C to 180 • C. 

1a A method according to claim 17, in which the 
powder has a melting point in the range of 
60 # Cto100-C. 

1a A method according to any preceding claim, in 
which the dry powder consists wholly or sub- 
stantially of one or more of the materials in the 
group comprising: polyamides, polyalkenes, 
waxes, oils, polyesters, polyoxyethylenes, su- 
gars, sugar alcohols and ethylene vinyl acetate 
copolymer. 



20. A method according to claim 19, in which the 
dry powder consists wholly or substantially of 
xylitol. 

s 21. A method according to any preceding claim in 
which the dry powder consists wholly or sub- 
stantially of polycaprolactone. 

22. A method according to any preceding claim, in 
ro which the tablet cores are treated prior to 
application of the powder to make them more 
electrically conducting. 

2a A method according to claim 22, in which the 
is treatment comprises moistening the exterior of 
the tablet cores. 

24. A continuous process for producing coated 
tablets comprising the steps of: 
20 continuously forming pharmaceutical tablet 

cores on a rotary press, and 

continuously coating the tablet cores by a 
method according to any preceding claim. . 

25 25. An apparatus for carrying out a method ac- 
cording to any of claims 1 to 23, the apparatus 
including: 

a conveying means, 

means for feeding the cores onto the con- 
30 veying means, 

a feed for supplying coating material to a 
region through which the conveying means 
passes, 

electric charging means for electrically 
35 charging the coating material and/or the con- 
veying means and/or the cores such that the 
potential of the coating material supplied to the 
region through which the conveying means 
passes is different from the potential of the 
40 cores on the conveying means, whereby the 
coating mateial is attracted to the exposed 
surfaces of the cores to form coatings thereon, 
characterised in that the coating material is 
a dry powder and that the apparatus further 
45 includes means for melting the dry powder 

attracted to the cores to convert the powder 
into fused film coatings secured to the cores. 

2a An apparatus according to claim 25, the ap- 
50 paratus further including a rotary press, 
wherein the feeding means is operative to feed 
the cores from the press onto the conveying 
means. 

55 27. An apparatus according to claim 25 or 26, 
wherein the conveying means comprises an 
inclined static surface. 
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28. A pharmaceutical tablet when coated by a 
method according to any one of claims I to 23. 

29. A tablet when produced by a method accord- 
ing to claim 24. 

30. The use of a dry powder having a melting 
point which lies in the range of 50 • C to 180 • C 
in a method as claimed in any of claims 1 to 
23. 

31. The use of a dry powder consisting wholly or 
substantially of one or more of the materials in 
the group comprising: polyamides, polyal- 
kenes, waxes, oils, polyesters, polyox- 
yethylenes, sugars, sugar alcohols and eth- 
ylene vinyl acetate copolymer in a method as 
claimed in any of claims 1 to 23. 

32. The use according to claim 31 of a dry powder 
consisting wholly or substantially of ethylene 
vinyl acetate copolymer. 

33. The use according to claim 31 of a dry powder 
consisting wholly or substantially of a sugar 
alcohol selected from sorbitol and xylitol. 

PatentansprUche 

1. Verfahren zum Oberziehen der Kerne von 
pharmazeutischen Tabletten mit einem Uber- 
zugsmaterial, wobei das Verfahren die folgen- 
den Stufen umfaBt: 

ZufUhren der Kerne auf ein^Befdrderungsmit- 
tel; 

Anliefern von Oberzugsmaterial zu einer Zone, 
durch die hindurch die Kerne auf dem Befdr- 
derungsmittel befdrdert werden sollen; und 
BefBrdern der Kerne auf dem Befdrderungs- 
mittel durch die Zone, wobei die Kerne bei 
einem von dem Oberzugsmaterial unterschied- 
lichen elektrischen Potential gehalten werden, 
wodurch das Oberzugsmaterial von den expo- 
nierten OberflSchen der Kerne unter BikJung 
von OberzUgen darauf angezogen wird, 
dadurch gekennzeichnet, dafl das Oberzugs- 
material ein trockenes Pulver ist und dafl. 
nachdem das trockene Pulver von den expo- 
nierten OberflSchen der Kerne unter Bildung 
von OberzUgen darauf angezogen worden ist. 
das trockene Pulver geschmotzen wird, urn 
das Pulver zu verschmolzenen FilmUberzUgen, 
die auf den Kernen befestigt sind, umzuwan- 
deln. 

2. Verfahren nach Anspruch 1, bei dem das Ver- 
fahren als kontinuierliches Verfahren durchge- 
fUhrt wird. 



3. Verfahren nach Anspruch 1 Oder 2 einschliefl- 
lich der folgenden zusatzlichen anschliefienden 
Stufen: 

ZufUhren der Tablettenkeme auf ein Befdrde- 
s rungsmittel. wobei die verschmolzenen Film- 

UberzQge der Kerne in Kontakt sind mit dem 
Befdrderungsmittel und wobei diejenige Ober- 
flache des Kerns exponiert ist die mit dem 
Befdrderungsmittel wShrend der oben genann- 
w ten Befdrderungsstufe in Kontakt war; 

ZufUhren des trockenes Pulvers, mit dem die 
Kerne Uberzogen werden sollen, in eine Zone, 
durch die das Befdrderungsmittel hindurch- 
lauft; 

is Befdrdem der Kerne auf dem Befdrderungs- 

mittel durch die Zone, wobei das Befdrde- 
rungsmittel und/oder die Kerne bei einem von 
dem trockenen Pulver unterschiedlichen elek- 
trischen Potential gehalten werden, wodurch 

20 das trockene Pulver von den exponierten 
OberflSchen der Kerne angezogen wird; und 
Schmelzen der trockenen PutverUberzOge. urn 
das neu aufgetragene Pulver zu verschmolze- 
nen FilmUberzUgen umzuwandeln, die auf den 

25 Kemen befestigt sind. 

4. Verfahren nach Anspruch 3, bei dem das Be- 
fdrderungsmittel, das wShrend der zweiten 
Oberzugsstufe verwendet wird, nicht dasjenige 

30 ist, das wahrend der ersten Oberzugsstufe ver- 

wendet wird. 

5. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Befdrderungsmittel ein 

as Fdrderband umfaBt 

6. Verfahren nach einem vorhergehenden An- 
spruch einschliefllich einer weiteren mechani- 
schen Behandlung des Oberzugs, um die Dik- 

40 ke des Oberzugs Uber der KernoberflSche zu 
nivellieren. 

7. Verfahren nach Anspruch 6, bet dem die Nivel- 
lierungsstufe durchgefUhrt wird. indem die Ker- 

45 ne unter einer vibrierenden Platte Oder einer 
rotierenden WaJze hindurchgefUhrt werden. 
wobei die Platte oder die WaJze den Oberzug 
auf dem Kern berUhrt und nivelliert. 

so 8. Verfahren nach Anspruch 6, bei dem die Nivel- 
lierungstufe durchgefUhrt wird, indem die Ker- 
ne unter einem Luftstrahl hindurchgefUhrt wer- 
den. 

55 9. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Pulver elektrisch geladen 
wird. 
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10. Verfahren nach Anspruch 9, bei dem das Pul- 
ver geladen wird, wenn es der Zone zugefUhrt 
wird, durch die das BefSrderungsmittel hin- 
durchlauft. 

11. Verfahren nach Anspruch 9 Oder 10, bei dem 
das Laden unter Anwendung eines Corona- 
Ladegerates durchgefUhrt wird. 

12. Verfahren nach einem vorhergehenden An- 
spruch, bei dem eine Oder mehrere Elektro- 
den, die bei einem gewShtten Potential gehal- 
ten werden, Uber dem BefQrderungsmittel in 
der Zone bereitgestellt werden, der das Putver 
zugefUhrt wird. 

13. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Pulver eine Teilchengrfl- 
Be im Bereich von 1 urn bis 1000 urn besitzt. 

14 Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Pulver einen relativ hohen 
spezifischen Widerstand im Bereich von 10* 
bis 10 2 * Dm besitzt. 

15. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Pulver eine Viskositat von 
weniger als 500 Pas besitzt, wenn es sich in 
der flUssigen Phase befindet. 

16. Verfahren nach einem vorhergehenden An- 
spruch, bet dem das Pulver nach RUckkehr in 
die teste Phase eine Zugfestigkeit von mehr 
als 0,5 N/m 2 besitzt. 

17. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das Pulver einen Schmelz- 
punkt besitzt, der im Bereich von 50 *C bis 
180 'Cliegt. 

1a Verfahren nach Anspruch 17, bei dem das 
Pulver einen Schmelzpunkt im Bereich von 60 
•C bis 100 *C besitzt. 

19. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das trockene Pulver vollstan- 
dig oder im wesentlichen aus einem Oder meh- 
reren der Materialien aus der Gruppe besteht, 
die umfaflt: 

Polyamide, Polyalkene, Wachse, 6le, Polye- 
ster, Polyoxyethylene, Zucker, Zuckeralkohole 
und Ethylenvinylacetat-Copolymer. 

20. Verfahren nach Anspruch 19, bei dem das 
trockene Pulver vollstandig oder im wesentli- 
chen aus Xyiit besteht. 



21. Verfahren nach einem vorhergehenden An- 
spruch, bei dem das trockene Pulver vollstSn- 
dig oder im wesentlichen aus Polycaprolacton 
besteht. 

5 

22. Verfahren nach einem vorhergehenden An- 
spruch, bei dem die Tablettenkeme vor dem 
Auftragen des Pulvers behandert werden, um 
sie elektrisch leitender zu machen. 

10 

23. Verfahren nach Anspruch 22,bei dem die Be- 
handlung das Befeuchten des Aufieren der Ta- 
blettenkeme umfaBt. 

is 24. Kontinuieriiches Verfahren zur Herstellung 
Uberzogener Tabletten. welches die Stufen 
umfaBt 

kontinuieriiches Bilden von pharmazeutischen 
Tabiettenkemen auf einer Rotationspresse. und 
20 kontinuieriiches Oberztehen der Tablettenkeme 
durch ein Verfahren gemafi einem vorherge- 
henden Anspruch. 

25. Gerat zur DurchfUhrung eines Verfahrens nach 
25 einem der AnsprUche 1 bis 23, wobei das 

Gerat einschliefit: 

ein Befdrderungsmittel, 

Mrttel zum ZufUhren der Kerne auf das Beffir- 
derungsmittel, 

30 einen Vorschub zum ZufUhren von Oberzugs- 

material in einen Zone, durch die das Befdrde- 
rungsmittel hindurchlSuft, 
elektrische Ladungsmittel zum elektrischen La- 
den des Oberzugsmaterials und/oder des Be- 
ss fdrderungsmaterials und/oder der Kerne, so 
daB das Potential des Oberzugsmaterials, das 
der Zone zugefUhrt worden ist, durch die das 
Befdrderungsmittel hindurchlauft. sich von 
dem Potential der Kerne auf dem Befttrde- 
40 rungsmittel unterscheidet, wodurch das Ober- 
zugsmaterial von den exponierten Oberflachen 
der Kerne unter Bildung von OberzUgen darauf 
angezogen wird, 

dadurch gekennzeichnet, daB das Oberzugs- 
45 material ein trockenes Pulver ist und daB das 
Gerat aufierdem Mittel zum Schmelzen des 
trockenen Pulvers einschliefit das von den 
Kernen angezogen worden ist, um das Pulver 
zu verschmolzenen RlmUberzOgen umzuwan- 
50 deln, die an den Kernen befestigt sind. 

26. GerMt nach Anspruch 25, wobei das Gerat 
auBerdem eine Rotationspresse einschliefit, in 
der das Vorschubmittel betrieben wird, um die 

55 Kerne von der Presse auf das BefQrderungs- 
mittel zu befCrdern. 
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27. GerSt nach Anspruch 25 Oder 26, worin das 
Befdrderungsmittel eine geneigte statische 
Oberflache einschlieBt. 

2a Pharmazeutische Tabtette nach dem Oberzie- s 
hen durch ein Verfahren gemMB einem der 
AnsprOche 1 bis 23. 

29. Tablette nach der Herstellung durch ein Ver- 
fahren nach Anspruch 24. to 

30. Verwendung eines trockenen Pulvers mit ei- 
nem Schmelzpunkt, der im Bereich von 50 *C 
bis 180 *C liegt, bei einem Verfahren nach 
einem der AnsprOche 1 bis 23. 1$ 

31. Verwendung eines trockenen Pulvers, beste- 
hend vollstSndig Oder im wesentiichen aus ei- 
nem oder mehreren der Materialien in der 
Gruppe, umfassend: Polyamide, Polyalkene, 20 
Wachse, 6le, Polyester, Polyoxyethylene, Zuk- 

ker, Zuckeralkohole und Ethylenvinylacetat-Co-' 
polymer bei einem Verfahren nach einem der 
AnsprOche 1 bis 23. 

25 

32. Verwendung nach Anspruch 31 eines trocke- 
nen Pulvers, bestehend vollstandig oder im 
wesentiichen aus Ethylenvinylacetat-Copoly- 
mer. 

30 

33. Verwendung nach Anspruch 31 eines trocke- 
nen Pulvers, bestehend voIlstSndig oder im 
wesentiichen aus einem Zuckeralkohol, ausge- 
wahlt aus Sorbit und Xylit. 

35 

Revendlcatlons 

1. MSthode d'enrobage de noyaux de comprimSs 
pharmaceutiques d'une matte re d'enrobage, 
m^thode comprenant les Stapes suivantes : 40 

alimentation en noyaux sur un moyen de 
convoyage : 

foumiture de la matiere d'enrobage a une 
zone a travers laquelle les noyaux doivent etre 
convoyes sur le moyen de convoyage ; et 45 

convoyage des noyaux sur le moyen de 
convoyage a travers ladite zone, les noyaux 
extant maintenus a un potentiel Slectrique diffe- 
rent de celui de la matiere d'enrobage, suite a 
quoi la matiere d'enrobage est attiree vers les 50 
surfaces exposes des noyaux pour former 
des enrobages sur celles-ci, 

caracteris6e en ce que la matiere d'enro- 
bage est une poudre seche et que, ensuite, la 
poudre seche est attiree vers les surfaces ex- 55 
poshes des noyaux pour former des enroba- 
ges sur celles-ci, la poudre seche est fondue 
pour convertir la poudre en pellicules d'enro- 



bage fondues attaches aux noyaux. 

2. M6thode selon la revendication 1 , ou la metho- 
de est mise en oeuvre sous forme d'un prece- 
de* en continu. 

a Mdthode selon les revendications 1 ou 2, com- 
prenant les e*tapes suivantes : 

alimentation en noyaux de comprimSs sur 
un moyen de convoyage avec les pellicules 
d'enrobage de noyaux fondues etant en 
contact avec le moyen de convoyage et avec 
celle des surfaces du noyau qui etait exposed, 
en contact avec le moyen de convoyage, pen- 
dant i'gtape de convoyage ci-dessus ; 

foumiture de la poudre seche, de laquelle 
on doit rev§tir les noyaux, a une zone a travers 
laquelle passe le moyen de convoyage ; 

convoyage des noyaux sur le moyen de 
convoyage a travers la zone avec le moyen de 
convoyage et/ou les noyaux maintenus a un 
potentiel 6lectrique different de celui de la 
poudre seche, suite a quoi la poudre seche est 
attiree vers les surfaces expos£es des noyaux, 
et 

fusion des enrobages de poudre seche 
pour transformer la poudre nouvellement appli- 
que^ en pellicules d'enrobage fondues atta- 
ches aux noyaux. 

4. Mgthode selon ta revendication 3, ou le moyen 
de convoyage utilise* pendant la deuxieme ^ta- 
pe d'enrobage n'est pas celui utilise) dans la 
premiere 6tape d'enrobage. 

5. M6thode selon Tune quelconque des revendi- 
cations prgc£dentes, ou le moyen de convoya- 
ge comprend une bande transporteuse. 

6. M6thode selon I'une quelconque des revendi- 
cations pr6c6dentes, comprenant un traitement 
mdcanique ulteneur de I'enrobage pour 6gaJi- 
ser les irnSgularites de I'enrobage sur la surfa- 
ce du noyau. 

7. Me*thode selon la revendication 6, ouT6tape 
d'Sgalisation est mise en oeuvre en faisant 
passer les noyaux sous une table vibrante ou 
un cylidre rotatrf, la table ou le cylindre 6tant 
en contact avec I'enrobage et effectuant l'6ga-. 
lisation de I'enrobage sur le noyau. 

a M6thode selon la revendication 6, ou I'e'tape 
d'6galisation est mise en oeuvre en faisant 
passer les noyaux sous un jet d'air. 

9. Methode selon I'une quelconque des revendi- 
cations precedentes, ou la pourdre est charged 
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par gnergie electrique. 

10. Me*thode selon la revendication 9, oO on char- 
ge la poudre au fur et a mesure de la foumrtu- 

re de celle-ci a la zone a travers laquelle 5 
passe le moyen de convoyage. 

11. Mdthode selon la revendication 9 ou 10, ou on 
met en oeuvre le chargement en utilisant un 
appreil de chargement corona. 10 

12. M6thode selon Tune quelconque des revendi- 
cations pr£c£dentes, ou une ou plusieurs Elec- 
trodes a un potential choist sont maintenues 
au-dessus du moyen de convoyage dans la is 
zone a laquelle on foumit la poudre. 

1a M€thode selon Tune quelconque des revendi- 
cations pr£c£dentes. ou la poudre a une taille 
de particules dans rintervalle de 1 urn a 1000 20 
urn. 

14. M€thode selon rune quelconque des revendi- 
cations pr£c6dentes, dans laquelle la poudre a 

une r^sistivite* relativement dlevee dans I'inter- 25 
valle de 10* a 10* Qm. 

15. M6thode selon I'une quelconque des revindi- 
cations pr£c§dentes, ou la poudre a une visco- 
sity en phase liquide infirieure a 500 Pas. 30 

16. M§thode selon i'une quelconque des revendi- 
cations pr6c6dentes ou la poudre. apres avoir 
pass6 a nouveau en phase solide, a une resis- 
tance a la traction supe"rieure a 0,5 N/m 2 . as 

17. M£thode selon I'une quelconque des revendi- 
cations prec6dentes, oti la poudre a un point 
de fusion dans rintervalle de 50 *C a 180 *C. 

AO 

1a Mdthode selon la revendication 17, ou la pou- 
dre a un point de fusion dans rintervalle de 
60-Ca 100*C. 

19. M6thode selon I'une quelconque des revendi- 45 
cations pr6c6dentes, ou la poudre seche est 
composed entierement ou substantiellement 
d'une ou plusieurs matieres prises dans le 
groupe comprenant : les polyamides, les po- 
lyalkylenes, les cires, les huiles, les polyesters, so 
les oxydes de polyethylene, les sucres, les 
alcools de sucre et le copolymere de l*6thyle- 
ne-ac£tate de vinyle. 

20. Mdthode selon la revendication 19, ou la pou- 55 
dre seche est composed entierement ou subs- 
tantiellement de xylrtoL 



21. M6thode selon I'une quelconque des revendi- 
cations pn5c£dentes, ou la poudre seche est 
composed entierement ou substantiellement 
de polycaprolactone. 

22. M6thode selon I'une quelconque des revindi- 
cations, oO on traite les noyaux de comprim^s 
avant application de la poudre pour augmenter 
leur conductivity electrique. 

2a M£thode selon la revendication 22, ou le traite- 
ment comprend rhumidification de I'exterieur 
des noyaux de comprimys. 

24. Proc6d6 en continu pour preparer des compri- 
m£s enrobes comprenant les e*tapes de : 

moulage en continu des noyaux de corn- 
prime's pharmaceutiques dans une presse rota- 
tive, et 

enrobage en continu des noyaux de corn- 
primes a I'aide d'une m^thode selon Tune 
quelconque des revendications pr£c6dentes. 

25. Appareil pour la mise en oeuvre d'une mdtho- 
de selon I'une quelconque des revendications 
1 a 23, appareil comprenant : 

un moyen de convoyage, 

moyen d'atimentation des noyaux sur le 
moyen de convoyage, 

une alimentation pour foumir la matiere 
d'enrobage dans une zone a travers laquelle 
passe le moyen de convoyage, 

moyen de chargement dlectrique pour 
charger d'&ectricite* la matiere d'enrobage 
et/ou le moyen de convoyage et/ou les noyaux 
de sorte que le potentiel de la matiere d'enro- 
bage foumie a la zone traversed par le moyen 
de convoyage sort different du potentiel des 
noyaux sur le moyen de convoyage, suite a 
quoi la matiere d'enrobage est attiree vers les 
surfaces exposes des noyaux pour former un 
enrobage sur celles-ci. 

caract£ris£e en ce que la matiere d'enro- 
bage est une poudre seche et que I'appareil 
comprend de plus des moyens pour fondre la 
poudre seche attiree vers les noyaux en vue 
de transformer la poudre en pellicula d'enroba- 
ge fondue attached aux noyaux. 

26. Appareil selon la revendication 25, i'appareil 
comprend de plus une presse rotative, dans 
laquelle le moyen d'alimentation est opeVation- 
nel pour transferer les noyaux de la presse sur 
le moyen de convoyage. 

27. Appareil selon la revendication 25 ou 26, ou le 
moyen de convoyage comprend une surface 
statique incline*. 
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28. Comprint pharmaceutique lorsqu'il est enrobe* 
a I'aide d'une methods selon Tune quelconque 
des revendications 1 a 23. 

29. Comprint lorsqu'il est prepare* a I'aide d'une s 
m6thode de la revendication 24. 

30. Utilisation d'une poudre seche ayant un point 
de fusion dans I'intervalle de 50 *C a 180 *C 
dans une m&hode selon Tune quelconque des 10 
revendications 1 a 23. 

31. Utilisation d'une poudre seche composed en- 
tierement ou substantiellement d'une ou plu- 
sieurs matte res prises dans le groupe compre- is 
nant : les polyamides, les polyalkylenes, les 
cires, les huiles, les polyesters, les oxydes de 
polyethylene, les sucres, les alcools de sucre 

et le copolymere de I'6thylene-ac6tate de viny- 

le dans une mdthode selon Tune quelconque 20 

des revendication 1 a 23. 

32. Utilisation selon la revendication 31, d'une pou- 
dre seche composed entterement ou substan- 
tiellement de copolymere de rgthylene-ac6tate 25 
de vinyle. 

33. Utilisation selon la revendication 31 , d'une pou- 
dre seche composed entierement ou substan- 
tiellement d'un alcool de sucre choisi parmi le 30 
sorbitol et le xylitol. 
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